GRP78 expression correlates with histologic differentiation and favorable prognosis in neuroblastic tumors.
Glucose-regulated protein 78 (GRP78), an endoplasmic reticulum protein, is essential for the differentiation of neuroblastoma cells and is selectively induced when the cells are undergoing apoptosis. These findings suggest that GRP78 may affect the tumor behavior of neuroblastoma. Our study evaluates the association of clinicopathologic factors and patient survival with the expression of GRP78 in patients with neuroblastoma. GRP78 expression in 68 neuroblastic tumors was investigated semiquantitatively by immunohistochemistry. GRP78 mRNA and protein levels in 7 tumor tissues were also quantified by real-time PCR and Western blot respectively and correlated well with the immunohistochemical results. Forty (58.8%) of the 68 neuroblastic tumors showed positive GRP78 expression. The percentage of positive GRP78 immunostaining increased as the tumor histology became differentiated (p = 0.001). Furthermore, positive GRP78 expression strongly correlated with early clinical stages (P = 0.002) but inversely correlated with MYCN amplification (p = 0.001). Kaplan-Meier analysis showed that patients with positive GRP78 expression did have better survival than those with negative expression (5-year survival rate, 72.9% and 23.4% respectively, p < 0.001). Multivariate analysis further showed that GRP78 expression was an independent prognostic factor. Moreover, GRP78 expression predicted better survival in patients with either undifferentiated or differentiated histologies. GRP78 expression still had significant prognostic value when the analysis was restricted to tumors of advanced stages or without MYCN amplification. Thus, GRP78 can serve as a novel independent favorable prognostic factor for patients with neuroblastoma.